Blood lactate and catecholamine levels in the carbon monoxide-exposed rat: the response to elevated glucose.
Previous studies have shown that elevated blood glucose is detrimental to the outcome in acute carbon monoxide (CO) poisoning. The present goals were to characterize the blood lactate and catecholamine changes and to determine whether elevated blood glucose results in increases in the levels of these substances. Two groups of adult Sprague-Dawley, Levine-prepared, female rats (n = 22 each) were exposed to 2400 ppm CO for 90 min: one group received nothing (CO alone), while the other group was infused with a 50% glucose solution (4 ml/kg) (CO + glucose). The usual hypothermia, hypotension, bradycardia and hemoconcentration associated with acute severe CO poisoning were observed. Survival rates were 68% and 54% in the CO alone and CO + glucose groups, respectively. Arterial blood pressure tended to decline more in rats that died; the difference was significant in the CO + glucose group. In the CO alone group, plasma glucose concentration was significantly lower after CO exposure in rats that died than in survivors (35 +/- 15 vs. 99 +/- 16 mg/dl). In the CO + glucose group, glucose concentration was significantly higher after 45 min in rats that died (d) than in survivors (s) (447 +/- 29 vs. 324 +/- 31 mg/dl). Elevated blood glucose in the CO + glucose group failed to significantly increase blood lactate; however, lactate tended to be higher in rats that died in both groups [CO alone group: 175 +/- 17 (d) vs. 138 +/- 9 (s); CO + glucose group: 154 +/- 10 (d) vs. 143 +/- 8 (s)]. Plasma epinephrine and norepinephrine increased significantly 6-10-fold and 2-6-fold in each of the two groups, respectively; however, catecholamine levels were not related to either the administration of glucose or survival. With regard to CO poisoning in this animal model, the results do not support the hypotheses that elevated blood glucose exacerbates the increase in blood lactate, that increased catecholamine increases glucose, or that greater CO-induced hypoglycemia results from increased lactate production. The results do show that death is related to abnormally high or low blood glucose, but that it is not due to higher blood lactate or catecholamine levels.